In 2004, severe virus-like symptoms in Vitis vinifera 'Chardonnay' vines were observed in a Missouri vineyard and have persisted for 3 years. More than 90% of vines had symptoms with various degrees of severity and affected vines were distributed throughout the vineyard. Symptoms include short internodes, small crinkled leaves with a mosaic pattern of dark green and light yellow tissue ( Fig. 1) , vigor decline, small clusters, and few fruits. Because abnormal symptoms could be caused by adverse environmental conditions or other external factors, hardwood cuttings of the symptomatic vines were collected and grown in potted soil in a greenhouse. New shoots and leaves of greenhousepropagated Chardonnay developed similar symptoms.
Two buds from the original symptomatic vines were grafted onto each of three asymptomatic Chardonnay vines in the greenhouse. Virus-like symptoms began to appear on all three grafted vines three months after grafting ( Fig. 2A) , suggesting that the causal pathogen could be transferred to asymptomatic vines via grafting. Two buds were also grafted onto indicator grapevines, V. vinifera 'Cabernet franc,' V. vinifera 'Baco Blanc,' V. rupestris 'Saint George,' and hybrid LN-33. On grafted Cabernet Franc, new leaves were small and exhibited veinclearing (Fig. 2B) . On grafted Baco Blanc, new leaves rolled downward and formed a cup-like shape, and showed mild vein-clearing (Fig. 2C) . Grafted LN-33 showed very mild vein-clearing. No symptoms were observed on grafted Saint George. These results provided additional evidence that the pathogens can be transmitted by grafting. Reverse transcription polymerase chain reaction (RT-PCR) was also used in attempts to detect GRLaV-3 and nepoviruses. RT-PCR results using a pair of primers specific for the coat protein gene of GRLaV-3 (Qiu, unpublished), and for Grapevine fanleaf virus (GFLV), ToRSV, and ArMV (Adib Rowhani, personal communication) were negative.
A new method of using degenerate primers for detecting three subgroups (A, B, and C) of grapevine nepoviruses (1) was used to investigate the association of unknown nepoviruses with diseased Chardonnay. The expected sizes of amplified DNA fragments from subgroup A, B, and C are 255bp, 390bp, and 640bp, respectively (1). We obtained the DNA bands of subgroup A and C with similar size to those reported (1). The bands were then isolated, cloned, and sequenced. It was found that the DNA fragments of subgroup A contained GFLV-specific sequences that shared the highest homology with the coat protein sequences of GFLV-SG11 that was identified in Italy. DNA bands in subgroup C did not contain virus-specific sequences. These results indicated that GFLV was present in the diseased vines. Currently we are investigating if other causal agents are also associated with this severe symptom on Chardonnay vines.
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